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PREFACE 

In  December  1952,  the  Bureau  of  the  Census,  at  the  request  of  the  U.  S.  Department 
of  Agriculture,  made  a  special  survey  of  soybean,  cottonseed,  and  flaxseed  processors 
in  the  United  States.  These  processors  were  asked  to  report  the  quantities  of  soybeans, 
cottonseed,  and  flaxseed  crushed  and  the  crude  oil  produced  by  type  of  equipment  used 
during  the   1951-52  season. 

This  report  is  based  primarily  on  the  basic  data  collected  in  that  survey  and  data 
from  secondary  sources.  Early  in  May  1953,  United  States  summary  data  were  released 
to  the  public.  The  primary  purpose  of  the  present  report  is  to  increase  the  usefulness 
of  these  data  to  the  industry  by  an  analysis  by  States.  It  is  the  first  tinne  that  such  infor- 
mation ever  has  been  made  available.  The  report  briefly  analyzes  the  trend  in  soybean 
processing  techniques,  estimates  soybean  crushing  capacity  and  utilization,  and  presents 
the  distribution  and  number  of  soybean,  cottonseed,  and  flaxseed  mills  by  method  of 
extraction. 

Acknowledgment  is  due  Donald  Jackson,  Agricultural  Economist,  AMS,  for  his 
assistance  in  the  analysis  and  writing  of  the  report.  Appreciation  is  also  expressed  to 
J.  J.  Gottsegen  and  C.  V.  Danielson  of  the  Industry  Division,  Bureau  of  the  Census, 
for  their  cooperation  in  making  available  the  census  data  upon  which  the  major  phases 
of  the  report  are  based.  These  data  are  presented  in  such  form  as  not  to  disclose  the 
operations  of  individual  processors. 

The  study  on  which  this  report  is  based  was  conducted  under  authority  of  the  Agri- 
cultural Marketing  Act  of  1946  (RMA,  Title  II). 
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SUMMARY 

In  terms  of  the  amount  of  oil  represented,  soybeans  rank  as  the  first  oilseed  in  the 
United  States;  cottonseed  is  a  close  second.  Of  the  282  million  bushels  of  soybeans  pro- 
duced in  1951,  243  million  bushels  were  processed  for  oil  and  meal,  yielding  2.4  billion 
pounds  of  oil  and  5.7  million  tons  of  meal.  The  cottonseed  crop  of  1951  yielded  1.7  billion 
pounds  of  oil  and  2.5  million  tons  of  meal.  Flaxseed,  a  much  smaller  crop  in  absolute 
terms,  is  by  far  our  most  important  source  of  drying  oil.  The  1951  crop  yielded  602 
million  pounds  of  linseed  oil  and  546  thousand  tons  of  meal. 

Soybeans  are  processed  primarily  by  the  direct- solvent  method,  which  accounted  for  74 
percent  of  the  1951-52  crush.  Twenty-five  percent  were  processed  by  the  screw-press 
method,  and  about  1  percent  by  the  hydraulic -press  method. 

Of  the  193  active  crushers  of  soybeans,  70  were  using  solvent-extraction,  92  were 
using  screw-presses,  and  31  hydraulic-presses.  More  than  half  of  the  solvent  extraction 
mills  and  almost  half  of  all  the  mills  were  located  in  the  four  major  soybean  States- - 
Illinois,  Iowa,  Ohio,  and  Indiana.  The  39  solvent- extraction  mills  in  those  States  repre- 
sented only  20  percent  of  the  number  of  soybean  processors  in  the  United  States  but 
handled  more  than  60  percent  of  the  volume.  One  hundred  twenty-eight  mills  processed 
soybeans  exclusively,  the  remaining  65  mills  being  primarily  cottonseed  oil  mills  crush- 
ing soybeans  after  their  supply  of  cottonseed  had  been  exhausted. 

During  1951-52,  soybean  oil  yield  averaged  10  pounds  per  bushel  of  beans.  It  was  10.52 
pounds  for  solvent-extraction,  8.57  pounds  for  screw-presses,  and  8.39  pounds  for 
hydraulic -presses. 

The  annual  processing  capacity  of  the  industry  was  estimated  to  be  310  million  bushels. 
Eighty- six  percent,  or  266  million  bushels,  of  this  capacity  was  located  in  eight  North 
Central  soybean  States.  Most  of  the  remainder  was  in  the  Cotton  Belt.  Illinois  alone  had  an 
estimated  capacity  of  128  million  bushels,  or  41  percent  of  the  Nation's  capacity.  Of  the 
estimated  1951-52  capacity,  78  percent  was  utilized.  This  left  67-million-bushel  unused 
capacity,  of  which  56  million  was  located  in  the  8  North  Central  States.  Illinois  alone  had 
a  32 -million-bushel  excess,  or  approximately  one -half  of  the  total  in  the  United  States. 

During  1951-52,  there  were  328  active  cottonseed  oil  mills  in  the  United  States,  132  in 
the  Southwest,  106  in  the  Southeast,  89  in  the  lower  Mississippi  Valley  and  1  in  Illinois. 
Their  distribution  by  type  of  process  was:  240  hydraulic,  75  screw-press,  and  13  direct- 
and  prepress-solvent. 

Approximately  5.4  million  tons  of  cottonseed  were  processed  during  the  season,  57  per- 
cent by  the  hydraulic -press,  31  percent  by  the  screw-press,  and  12  percent  by  solvent 
extraction.  In  the  Southeast  and  Valley  the  hydraulic  was  the  most  important  processing 
method,  accounting  for  90  percent  and  75  percent,  respectively,  of  total  volume.  In  the 
Southwest  the  screw-press  nnethod  was  the  most  important,  accounting  for  55  percent  of 
the  total  for  the  area. 

The  average  oil  recovery  per  ton  of  cottonseed  was  320  pounds.  The  Southeast  recovered 
an  average  of  304  pounds,  as  compared  with  320  pounds  in  the  Valley  and  326  pounds  in  the 
Southwest.  Recovery  varied  considerably  between  States  and  mills  within  a  given  method  of 
extraction,  but  the  variation  between  methods  was  even  greater. 

The  average  oil  recovery  by  the  different  methods  was:  Prepress-solvent,  368  pounds, 
direct-solvent,  348  pounds,  screw-press,  329  pounds,  and  hydraulic -press,  307  pounds. 

Flaxseed  was  processed  by  23  mills  during  1951-52.  Some  of  these  mills  crushed  flax- 
seed exclusively,  whereas  others  crushed  only  small  quantities  of  flaxseed  in  addition  to 
other  oilseeds. 

Almost  half  of  the  linseed  oil  mills  were  in  Minnesota  and  California.  The  others  were 
widely  scattered  in  10  States.  Seventeen  of  the  mills  used  the  screw-press  method.  Five 
used  the  direct- solvent  and  prepress-solvent  extraction  processes. 

Of  the  30  million  bushels  of  flaxseed  processed,  the  screw-press  method  accounted  for 
about  16  million  bushels  as  compared  with  9  million  processed  by  the  prepress-solvent 
method.  The  remainder  was  processed  primarily  by  the  direct- solvent  method. 

Average  oil  outturn  per  bushel  of  flaxseed  was  20.3  pounds.  Oil  outturn  by  the  prepress- 
solvent  method  was  20.9  pounds  in  comparison  with  19.9  pounds  by  the  screw -press  method. 
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PROCESSING  THE  THREE  MAJOR  OILSEEDS 

By  George  W.  Kromer,  agricultural  economist, 

and 
C.   B.  Gilliland,  marketing  research  specialist 

INTRODUCTION 

The  vegetable  oil  millers  are  only  one  group  in  a  series  of  processors  along  the 
niarketing  channels  for  oilseeds  and  oilseed  products.  It  is  with  this  group,  however, 
that  the  seeds  are  broken  down  into  the  various  products  which  go  into  widely  scattered 
markets  and  diversified  uses.  The  mill  starts  operating  as  soon  after  harvest  as  there 
is  sufficient  raw  material  on  hand  to  insure  continuous  operation.  It  operates  as  long  a 
season  as  possible,  the  limiting  factor  usually  being  the  ability  to  obtain  the  necessary 
supply  of  raw  materials. 

Obtaining  the  maximum  amount  of  oilseeds  for  processing  is  a  basic  problem  for 
most  vegetable  oil  mills,  because  of  the  fact  that  they  have  excess  crushing  capacity. 
Each  processor  strives  to  utilize  as  much  of  his  crushing  capacity  as  possible  in  order 
to  cut  his  costs  per  unit  to  a  minimum.  This  results  in  narrow  processing  margins.  In 
recent  years  processors  have  bid  up  prices  for  raw  materials  even  in  the  face  of  the 
relatively  lower  product  values  resulting  from  the  saturation  of  the  domestic  market  for 
fats  and  oils.  Because  the  supply  of  oilseeds  is  the  result  of  crop  factors  beyond  the 
processor's  control,  the  keenness  of  competition  between  mills  for  the  existing  seed 
supply  varies  widely  from  year  to  year. 

The  physical  efficiency  of  the  oilseed  mills  is  measured  in  this  report  by  the  oil 
outturn  per  unit  of  seed  processed.  The  oil  is  the  most  valuable  product  per  pound 
recovered  from  the  processing  of  oilseeds. 

All  three  of  the  oilseeds--soybeans,  cottonseed,  and  flaxseed--are  important  to  the 
Nation's  economy,  but  data  of  the  type  required  are  far  more  restricted  for  cottonseed 
and  flaxseed.  Therefore,  soybeans  are  treated  more  fully  in  this  report.  Figure  1  shows 
the  percentages  of  quantities  processed  by  method  of  extraction  for  each  of  the  three 
major  oilseeds  in  the  1951-52  season. 

SOYBEANS 

The  soybean  is  the  largest  oil-bearing  crop  produced  in  the  United  States.  From  the 
time  soybeans  were  introduced  into  this  country  the  trend  in  production  has  been  upward. 
In  1946,  and  from  1948  onward,  annual  production  has  exceeded  200  million  bushels. 
After  the  record  crop  of  300  million  bushels  in  1950,  production  dipped  to  282  million 
bushels  in  1951  and  then  increased  to  298  million  bushels  in  1952.  The  anticipated  crop 
for  1953  is  262  million  bushels,  according  to  the  December  crop  report. 

Despite  the  sharp  upward  trend  in  soybean  production  and  the  fact  that  some  processors 
have  discontinued  operations,  there  is  still  an  excess  of  processing  capacity.  This  excess 
processing  capacity  is  the  result  of  two  factors- -building  of  additional  mills  and  the 
enlargement  of  some  mills.  The  enlargement  mainly  accompanies  the  conversion  of 
mills  to  more  economical  extraction  methods  in  which  larger  mills  have  a  relative 
advantage. 

Location  of  Soybean  Oil  Mills 

The  soybean  oil  mills  are  largely  concentrated  in  the  heart  of  the  Soybean  Belt.  Other 
locational  factors,  of  course,  are  railroad  transportation  facilities,  in-transit  privileges, 
and  nearness  to  consuming  centers. 
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Figure  1. — Soybeans,  cottonseed  and  flaxseed:  Percentage  distribution 
of  processing  by  type  of  equipment,  1951-52 
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During  the  1951-52  marketing  season,  193  mills  processed  soybeans  in  the  United 
States,  and  128  of  these  processed  soybeans  exclusively.  The  remaining  65  mills  were 
primarily  cottonseed  oil  mills  that  crushed  soybeans  only  after  their  supply  of  cotton- 
seed had  been  exhausted.  Seventy  mills  were  using  the  direct- solvent  extraction  process, 
92  mills  the  screw-press  method,  and  31  mills  hydraulic  presses  (fig.  2).  No  prepress- 
solvent  extraction  mills  were  reported  in  the  special  survey. 

Eighty-five  mills,  or  almost  one-half  of  the  total,  were  in  the  four  major  soybean 
States--Illinois  (31),  Iowa  (30),  Ohio  (14),  and  Indiana  (10). ^  The  mills  processing 
soybeans  only,  as  would  be  expected,  were  even  more  concentrated  in  these  four  States. 
Eighty  of  the  mills  in  this  area  processed  soybeans  exclusively. 

Solvent  extraction  mills  operating  in  the  1951-52  season  represented  slightly  more 
than  one -third  of  all  soybean  oil  mills  in  the  United  States.  More  than  half  of  these 
mills  were  in  the  four  major  soybean  States.  The  average  volume  of  soybeans  processed 
by  these  mills  is  shown  in  table   1. 

TABLE  1, — Quantities  of  soybeans  processed  by  solvent-extraction  mills  in  the  four  major 

soybean  States,    1951-52  season 


State 

Solvent  ex- 
traction mills 

Quantity  processed 

Total 

Average  per  mill 

Illinois 

Number 
15 
13 

7 

4 

1,000    bushels 

78,379 
28,110 
21,378 
19,629 

1,000    bushels 
5,225 

Iowa 

2,162 

Ohio 

3,054 

Indiana •.., 

4,907 

Total 

39 

U7,496 

3,782 

Illinois  not  only  had  the  greatest  number  of  solvent- extraction  mills  of  any  State  but 
also  the  largest  mills  in  terms  of  volume  of  soybeans  processed.  The  15  mills  processed 
78.4  million  bushels,  an  average  of  5.2  million  bushels  per  mill.  Indiana  had  the  smallest 
number  of  solvent-extraction  mills  (4)  among  the  four  major  States  but  ranked  second 
in  size  of  mill.  Indiana's  4  mills  processed  approximately  19.6  million  bushels,  an 
average  of  4.9  million  bushels  per  mill.  Ohio  and  Iowa  ranked  third  and  fourth,  respec- 
tively, with  regard  to  size  of  mill.  Ohio's  7  solvent-extraction  mills  processed  21.4 
million  bushels,  averaging  3.1  million  bushels  per  mill,  as  compared  with  Iowa's  13 
mills,  that  processed  28.1  million  bushels,  or  an  average  of  2.2  million  bushels  per 
mill. 

Perhaps  the  most  notable  information  revealed  by  these  data  relates  to  the  size  of 
the  solvent  mills.  The  39  solvent  mills  in  the  four  major  soybean  States  represented 
only  20  percent  of  the  number  of  soybean  processors  in  the  United  States,  but  accounted 
for  slightly  more  than  60  percent  of  the  soybeans  processed  during  the  season. 

Screw-press  mills  operating  during  the  1951-52  season  represented  approximately 
one-half  of  all  soybean  mills  in  the  United  States.  Sixty  mills,  or  about  two- thirds  of  all 
the  screw-press  mills,  were  located  in  the  8  Central  soybean  States.  Most  of  the  remain- 
ing 32  mills  were  scattered  throughout  the  Cotton  Belt. 

Nearly  one-half  of  the  screw-press  mills,  like  the  solvent  mills,  were  concentrated 
in  the  four  major  soybean  States.  Their  number  and  the  volume  of  soybeans  they  processed 
are  given  in  table  2. 

^Throughout  the  report  reference  is  made  to  the  four  major  States --Illinois,  Iowa,  Ohio  and  Indiana- -because  of  the  distinct 
differences  in  volume  of  soybeans  processed.  Reference  is  also  made  to  the  eight  Central  soybean  States --Illinois,  Iowa,  Ohio, 
Indiana,  Minnesota,  Missouri,  Kansas  and  Nebraska. 


-  3 


i 

0 

Cm 
O 


U3 


PI 

cd 
o 

CQ 

^ 

•H 
CQ 
CQ 
Q) 
O 
O 

P4 


-  4 


TABLE  2. — Quantity  of  soybeans  processed  by  screw-press  mills  in  the  four  major  soybean 

States,   1951-52  season 


State 

Screw-press 
mills 

Quantity  processed 

Total 

Average  per  mill 

Illinois 

Number 

16 

17 

7 

5 

1,000    bushels 
17,504 
10,332 
5,776 

1 ,  000    bus  he  Is 
1,094 

Iowa ....•....••• ..•••. 

608 

Ohio 

825 

Indiana 

(M 

Not   shown  to  avoid  disclosure  of  individual  processors'   operations, 


Illinois  had  16  active  screw-press  mills  crushing  a  total  of  17.5  million  bushels,  or 
an  average  of  about  1.1  million  bushels  per  mill.  Iowa  had  the  largest  number  of  mills 
(17)  but  the  smallest  volume  of  crush,  the  average  crush  per  nnill  being  608  thousand 
bushels.  Ohio's  7  screw-press  mills  crushed  an  average  of  825  thousand  bushels  per 
mill. 

In  contrast  to  the  solvent  mills,  the  45  screw -press  mills  located  in  the  four  major 
soybean  States  represented  about  23  percent  of  the  number  of  soybean  processors  in 
the  United  States  but  accounted  for  only  15  percent  of  the  soybeans  processed. 

Hydraulic  nnills  that  crushed  soybeans  during  the  1951-52  season  were  restricted 
CO  the  Cotton  Belt.?  Most  of  them  were  cottonseed  oil  mills  that  crushed  soybeans  only 
after  their  supply  of  cottonseed  had  been  exhausted.  They  played  a  relatively  unimportant 
role  in  the  processing  of  soybeans.  There  were  31  mills  using  this  method,  nnostly  in 
the  Southeastern  States.  They  represented  about  16  percent  of  all  soybean  oil  mills  in 
the  United  States,  but  they  accounted  for  only  1.4  percent  of  the  total  quantity  of  soybeans 
processed.  North  Carolina,  with  9  hydraulic  mills  that  crushed  soybeans,  was  first  in 
number,  and  Mississippi,  with  6,  was  second. 

Trend  in  Processing  Techniques 

Today,  solvent  extraction  is  the  principal  nnethod  of  processing  soybeans  in  the  United 
States  (table  3). 

Althougli  the  trend  toward  solvent  extraction  started  more  than  20  years  ago,  it  was 
not  until  1949-50  that  it  replaced  the  screw-press  method  as  the  leading  process  in  the 
soybean  industry.  The  proportion  of  soybeans  processed  by  solvent  extraction  increased 
from  13  percent  in  1936-37  to  40  percent  in  1948-49,  or  a  gain  of  27  percentage  points. 
Since  1948-49,  the  trend  has  been  accelerated.  By  1951-52  the  proportion  had  increased 
to  about  74  percent. 

In  the  3  crop  years  preceding  World  War  II  (1939-40  through  1941-42),  approximately 
74  percent  of  the  soybeans  were  processed  by  the  screw-press  method.  In  the  3  years 
following  the  war  (1946-47  through  1948-49)  the  proportion  declined  to  about  58  percent. 
By  1949-50  it  was  less  than  50  percent,  and  in  1951-52  it  was  25  percent. 

The  hydraulic  process  was  the  first  method  used  in  the  processing  of  soybeans.  It 
was  rapidly  replaced  by  the  nnore  efficient  screw-press  nnethod  as  the  principal  process 
soon  after  1930. 

During  the  period  of  transition  to  solvent  extraction,  increases  were  being  made  both 
in  soybean  production  and  in  the  proportion  of  the  crop  processed.  From  1936-37  to 
1951-52,  production  increased  more  than  700  percent.  The  proportion  crushed  increased 
from  61  to  89  percent.  Obviously,  the  increase  in  the  proportion  crushed  cannot  go  much 
further,  for  nearly  10  percent  of  the  crop  is  needed  for  planting  seed. 


^Indiana  cnished  an  insignificant  quantity  of  soybeans  by  hydraulic  press. 


TABLE  3. — Quantity  of  soybeans  processed,  by  method  of  extraction,  United  States,  by  crop 

years,  1936-37  through  1951-52 


Crop  year^ 


Soybeans  processed  by — 


Hydraulic  press 


Screw  press 


Solvent 
extraction 


Total 


1936-37 
1937-38, 
1938-39, 
1939-40, 
1940-41 , 
1941-42, 
1942-43, 
1943-44, 
1944-45 , 
1945-46. 
1946-47. 
1947-48. 
1948-49 . 
1949-50. 
1950-51. 
1951-52. 


1,  000 

bushels 

3,804 

3,872 

5,269 

3,069 

1,749 

1,375 

27,290 

26,136 

14,576 

12,111 

16,271 

12,933 

9,351 

5,729 

(2) 

3,480 


Percent 

18.4 

12.8 

11.8 

5.4 

2.7 

1.8 

20.5 

18.4 

9.5 

7.6 

9.5 

8,0 

5.1 

2.9 

1.4 


1,000 

bushels 

14,092 

21,249 

32,236 

42,463 

47,512 

57,151 

84,359 

92,853 

108,182 

102,442 

108,744 

88,233 

101,535 

80,546 

60,440 


Percent 


68. 
70. 
72. 


74.4 


74, 

74, 

63, 

65, 

70, 

64, 

63. 

54,4 

55.3 

41.2 

(^) 
24.9 


1,000 

bushels 

2,720 

5,186 

7,138 

11,534 

14,788 

18,598 

21,791 

23,303 

30,629 

44,907 

45,224 

61,000 

72,773 

109,258 

(2) 
178,922 


Percent 
13.2 
17.1 
16.0 
20.2 
23.1 
24.1 
16.3 
16.4 
20.0 
28.2 
26.6 
37.6 
39.6 
55.9 

73.7 


1,000 

bushels 

Percent 

20,616 

100.0 

30,307 

100.0 

44,643 

100.0 

57,066 

100.0 

64,049 

100.0 

77,124 

100.0 

133,440 

100.0 

142,292 

100.0 

153,387 

100.0 

159,460 

100.0 

170,239 

100.0 

162,166 

100.0 

183,659 

100.0 

195,533 

100.0 

251,862 

100.0 

242,842 

100.0 

■^   October  1  through  September  30. 

2  Data  for  crop  year  1950-51  not  available. 


^  The  insignificant  difference  between  this  figure  and  the  corresponding  figures  in 
tables  8  and  9  is  due  to  different  procedures  in  collection  and  utilization  of  data. 


Source:   Statistics  prior  to  1945-46  are  estimates  based  upon  data  compiled  by  Bureau  of 
the  Census  in  cooperation  with  Northern  Regional  Research  Laboratory,   ABA,    and  F&O  Br., 
PMA,   USDA.   Subsequent  years'    data  based  on  special  surveys  made  by  the  Bureau  of  the 
Census  for  U.  S.   Dept  of  Agr. 

As  a  result  of  the  increased  production  and  the  greater  proportion  processed,  the 
volume  of  soybeans  processed  during  the  period  1936-37  to  1951-52  increased  from  21 
million  bushels  to  243  million  bushels.  The  large  increase  in  the  supply  of  soybeans 
outran  processing  capacity,  and  required  new  mills  in  some  areas  and  enlargement  or 
replacement  of  old  mills  in  others.  Most  of  the  added  capacity  was  of  the  more  efficient 
solvent-extraction  type. 

Soybeans  Processed  by  Method  of  Extraction 

Soybeans  processed  in  the  United  States  in  1951-52  amounted  to  243  million  bushels. 
About  179  million  bushels  were  processed  by  the  solvent-extraction  method,  about  60 
million  by  screw  presses,  and  less  than  4  million  by  hydraulic  presses  (table  4).  Table 
5  shows  the  percentage  of  soybeans  processed  by  each  method  of  extraction  in  the  8 
Central  soybean  States. 

The  110  processors  in  the  eight  Central  soybean  States  processed  210  million  bushels, 
or  about  86  percent  of  the  total  for  the  United  States;  and  furthermore,  they  processed 
66  percent  of  the  United  States  total  by  the  solvent-extraction  method. 

Indiana,  Illinois,  and  Minnesota  each  processed  more  than  80  percent  of  their  soybeans 
by  solvent  extraction.  The  three -State  total  by  this  method  was  equivalent  to  about  45 
percent  of  the  total  processed  in  the  United  States  by  all  methods  (fig.  3). 
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TABLE  5. — Percentage  of  soybeans  processed  by  method  of  extraction  in  the  eight  Central 

soybean  States_,   1951-52  season 


State 

Hydraulic 
press 

Screw 
press 

Solvent 
extraction 

Total 

Illinois 

Percent 

Percent 
18 
27 
21 

(M 

20 

61 

(M 
100 

Percent 
82 
73 
79 
83 
80 
39 

Percent 
100 

Iowa  ...••••.• •...••• 

100 

Ohio 

100 

Indiana 

100 

Minnesota 

Missouri •.«••• 

100 
100 

Kansas  •«.•• •••• 

100 

Nebraska • •••••• 

100 

■'■  Not  shown  to  avoid  disclosure  of  individual  processors'   operations, 


All  of  the  soybeans  processed  in  Nebraska  and  61  percent  of  those  in  Missouri  were 
processed  by  the  screw-press  method. 

Most  of  the  14  percent  of  the  country's  total  soybeans  processed  outside  the  Soybean 
Belt  were  processed  by  solvent  extraction.  Of  the  33  million  bushels  crushed  in  "other 
States"  more  than  17  million  bushels  were  processed  by  solvent  extraction,  more  than 
12  million  bushels  by  screw  press,  and  about 4  million  bushels  by  hydraulic  press. 

Crude  soybean  oil  production  in  the  1951-52  season  amounted  to  2.4  billion  pounds, 
an  average  of  10  pounds  per  bushel  of  soybeans  processed.  For  the  most  part,  crude  oil 
production  followed  the  same  pattern  of  distribution  among  the  States  as  the  quantity 
of  soybeans  processed,  the  main  difference  arising  from  variations  in  oil  outturn  obtained 
by  the  various  types  of  extraction  processes. 

For  the  Nation  as  a  whole,  the  solvent- extraction  method  accounted  for  about  74  per- 
cent of  the  quantity  of  soybeans  processed,  whereas  it  yielded  almost  78  percent  of  the 
crude  soybean  oil.  Twenty-five  percent  of  the  soybeans  were  processed  by  the  screw- 
press  method  and  they  produced  21  percent  of  the  crude  oil.  Hydraulic  presses  accounted 
for  1.4  percent  of  the  quantity  of  soybeans  processed  and  for  1.2  percent  of  the  crude 
soybean  oil  produced. 

Crude  oil  outturn  per  bushel  of  soybeans  processed  by  the  three  extraction  methods 
during  the  1951-52  season  averaged  as  follows: 


Method 


Pounds 


All  methods 10.00 

Solvent  extraction.... 10.52 

Screw  press 8.57 

Hydraulic  press 8.39 

The  average  yield  of  crude  oil  by  solvent  extraction  for  every  State  was  considerably 
above  the  highest  State  average  for  any  other  method. 

Kentucky  led  in  oil  outturn  with  10.78  pounds  of  oil  per  bushel  of  soybeans,  all 
processed  by  solvent  extraction.  Illinois,  the  leading  State  in  crude  soybean  oil  produc- 
tion, ranked  second  in  oil  outturn  per  bushel  by  solvent  extraction  and  first  in  outturn 
by  the  screw-press  method. 

The  eight  Central  soybean  States  averaged  10.09  pounds  of  oil  per  bushel  of  soybeans 
processed,  as  compared  with  9.46  pounds  in  other  States.  The  differential  in  yields  between 
these  two  areas  arises  mainly  from  the  lower  yields  of  the  screw  presses  and  hydraulic 
presses,  located  mostly  in  the  cotton  States.  The  yield  by  solvent  extraction  averaged 
the  same  for  both  areas,  10.50  pounds  per  bushel. 

-  8  - 


Bushels   ^°°- 
(Millions ) 


Screw  press 
Direct  solvent 


50- 


uo- 


(Screw  press  data  for 
Indiana  include  soy- 
beans processed  by  the 
hydraulic  method) 


Illinois 


Iowa 


Ohio 


Indiana 


Figure  3, — Quantities  of  soybeans  processed,  by  type  of  equipment,  in  the  four 
major  soybeans  States,  1951-52 
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Table  6  shows  for  each  method  of  extraction  the  highest  and  lowest  State  average  in 
oil  yields  per  bushel  of  soybeans  processed  and  the  range  of  differences  between  high 
and  low.  The  yields  for  all  methods  combined  varied  from  a  low  of  7.56  pounds  in  South 
Carolina  to  a  high  of  10.78  in  Kentucky,  or  a  range  of  slightly  more  than  3  pounds.  The 
greatest  contributing  factor  to  this  variation  is  the  difference  in  processing  techniques. 

TABLE   6, — Range  between  State   averages  of  oil  outturn  per  bushel  of  soybeans  processed,   by 

method  of  extraction,    1951-52  season 


Method  of  extraction 


Highest 


Lowest 


Range 


All  types^ 

Solvent  extraction. 
Screw  press-'- 

Hydraulic  press , . . , 


Pounds 

10.78 

10.78 

9.06 

8.52 


State 
Kentucky 
Kentucky 
Illinois 
Aj'kansas 


Pounds 
7.56 
9.30 
7.13 
7.80 


State 
South  Carolina 
Minnesota 
Minnesota 
South  Carolina 


Pounds 

3.22 

1.48 

1.93 

.72 


■'■  Variation  due  primarily  to  different  methods  of  extraction.   Screw-press  mills  in  South 
Carolina  reported  lower  oil  outturns  than  hydraulic  mills. 

The  range  of  variation  between  State  averages  in  oil  outturn  for  any  given  method  of 
extraction  was  found  to  be  smaller  than  between  the  industrywide  averages  of  different 
processes.  The  most  important  factor  contributing  to  the  variation  within  a  particular 
method  of  extraction  is  the  oil  content  of  the  soybeans. 

The  range  between  State  average  oil  outturns  very  nearly  represents  also  the  range 
between  methods  of  processing,  because  the  processes  are  weighted  differently  in  the 
various  States.  The  greatest  difference  in  average  outturn  between  States  is  that  between 
Kentucky  and  South  Carolina.  This  difference  is  due  primarily  to  differences  in  process- 
ing methods. 

The  range  of  variation  of  production  between  the  States,  within  a  given  process,  was 
greatest  for  the  screw-press  mills.  Illinois  screw-press  mills  recovered  9.06  pounds 
per  bushel  of  soybeans  crushed,  compared  with  7.13  pounds  for  mills  in  Minnesota,  or 
an  average  difference  of  nearly  2  pounds.  The  range  in  oil  recovery  between  States 
for  the  solvent  mills  was  approximately  l^  pounds  and  for  hydraulic  mills  about  3/4  of 
a  pound. 

Soybean  Industry  Crushing  Capacity 

The  estimated  crushing  capacity  of  the  domestic  soybean  industry  in  1951-52  was  30 
million  bushels  per  month.  The  summation  of  the  "peak"  nnonth  crushes  for  individual 
nnills  was  assumed  to  represent  capacity.  If  it  is  assumed  that  the  mills  in  the  8  Central 
soybean  States  had  a  sufficient  supply  of  soybeans  and  could  continue  their  peak-month 
rate  for  11  months,  and  if  the  soybean  processors  in  the  Cotton  Belt  could  similarly 
operate  their  mills  for  as  many  as  6  months,  the  annual  crushing  capacity  of  the  domestic 
soybean  industry  would  be  about  310  million  bushels  (table  7).' 

Solvent-extraction  mills  should  average  about  330  processing  days  per  year,  and  there 
appears  to  be  no  reason  why  screw-press  mills  should  be  unable  to  operate  for  as  long 
a  season.  In  view  of  the  fact  that  about  75  percent  of  the  soybeans  are  processed  by 
solvent-extraction  mills,  which  usually  operate  for  a  longer  season  than  other  mills,  it 
appears  reasonable  to  assume  an  1 1 -month  processing  season  in  estimating  the  capacity 
of  mills  in  the  Central  soybean  States. 

'Capacity  is  estimated  here  on  the  assumption  that  average  length  of  soybean- processing  season  is  the  same  (11  months)  for  all 
mills  in  the  8  principal  soybean  States,  and  is  the  same  (6  months)  in  all  other  States.  Although  that  assumption  undoubtedly  is  some- 
what in  error,  the  error  cannot  be  so  great  as  to  destroy  the  usefulness  of  the  comparison  of  percentages  of  capacity  utilized  as  shown 
in  the  last  column  of  table  7,  and  discussed  on  page  12. 
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Eighty-six  percent,  or  266  million  bushels,  of  the  assumed  310-million-bushel  soy- 
bean-crushing capacity  in  the  United  States,  as  estimated  here,  was  located  in  the  8 
Central  soybean  States.  Most  of  the  remaining  14percent  of  capacity  was  scattered  through 
the  Cotton- Belt  States.  Four  States --Illinois,  Iowa,  Ohio,  and  Indiana- -had  75  percent 
of  the  industry's  capacity,  and  Illinois  alone,  the  leading  State  in  soybean  production,  had 
an  estimated  capacity  of  128  million  bushels,  or  41  percent  of  the  Nation's  total. 

The  utilization  of  soybean  crushing  capacity,  as  measured  by  the  industry's  crush, 
averaged  78  percent  during  the  1951-52  season  (table  7).  This  means  that  the  industry 
was  equipped  to  process  the   1951-52  volume  of  soybeans  in  257  days. 

The  utilization  of  processing  capacity,  according  to  the  estimates,  averaged  79  percent 
in  the  Central  soybean  States  and  74  percent  in  the  Cotton  Belt.  In  the  four  major  States, 
capacity  was  80  percent  utilized- -Indiana  utilizing  94  percent  of  its  capacity,  and  Illinois 
ranking  fourth  with  75  percent  utilization.  In  the  four  remaining  Central  soybean  States -- 
Minnesota,  Missouri,  Kansas,  and  Nebraska- -Nebraska  led  with  91  percent  capacity 
utilization,  compared  with  only  59  percent  in  Kansas. 

Of  the  mills  crushing  soybeans  in  the  Cotton  Belt,  Tennessee  mills  crushed  a  volume 
equal  to  95  percent  of  their  estimated  capacity,  whereas  Georgia  mills  utilized  only  37 
percent  of  their  capacity. 

By  excess  crushing  capacity,  as  used  here,  is  meant  the  difference  between  the 
estimated  capacity  and  the  quantity  of  soybeans  actually  crushed.  For  instance,  during 
the  1951-52  processing  season,  the  estimated  crushing  capacity  of  the  domestic  soybean 
industry  was  310  million  bushels  of  soybeans.  Since  only  243  million  bushels  actually 
were  crushed,  the  indicated  excess  crushing  capacity  was  67  million  bushels,  56  million 
bushels  of  which  was  located  in  the  8  Central  soybean  States. 

Illinois  alone  had  an  estimated  32 -million-bushel  excess,  which  represents  about  half 
of  the  total  excess  in  the  United  States  (fig.  4). 

Whether  or  not  excess  capacity  of  the  industry  may  be  termed  "over -expansion"  may 
be  a  moot  question.  In  no  year  is  it  feasible  for  every  mill  to  achieve  100  percent  utiliza- 
tion of  its  processing  facilities.  Despite  the  competitive  drive  of  each  processor  to 
utilize  as  much  of  his  crushing  capacity  as  possible,  average  utilization  for  the  industry 
obviously  is  determined  by  the  size  of  the  crop.  Processors  know  that  at  any  specific 
"profitable"  price  a  certain  quantity  of  beans  has  to  be  processed  to  meet  overhead 
costs  and  earn  an  acceptable  profit.  With  excess  capacity,  however,  this  obviously  may 
not  be  possible  for  all  mills. 

For  a  great  part  of  the  1951-52  season,  soybean  oil  prices  were  relatively  weak,  and 
with  a  ceiling  over  meal  prices,  a  decrease  in  processors'  margins  developed.  The  effect 
apparently  was  felt  most  by  the  mills  whose t>pe rations  were  not  integrated  with  the  mixed 
feed  business  and  other  sideline  activities.  Some  of  those  mills  reported  that  they  were 
unable  to  compete  and  were  forced  to  shut  down  and  remain  dormant  for  the  rest  of  the 
season.  Nevertheless,  during  that  season  the  industry  showed  the  second  largest  crush 
on  record. 

Soybean  Oil  Mill  Operations 

The  supply  of  soybeans  in  the  United  States  was  286  million  bushels  for  the  1951-52 
season.  About  4  million  bushels  represented  stocks  carried  over  from  the  previous 
year  and  2 82 million  bushels  were  produced  in  1951   (table  8). 

The  disappearance  of  this  supply  was  as  follows: 

Disappearance  Million  bushels  Percent 

Used  for  seed  19 

Net  exports  17 

Crushed  244 

Feed  and  residual  3 

Total  disappearance  283  100.0 

For  the  5  crops  1947  through  1951,  84  percent  of  the  soybeans  harvested  for  beans 
moved  to  the  mills  for  processing  into  oil  and  meal.  The  percentage  varied  from  81  to  87 
percent  during  the  5-year  period,  varying  inversely  with  the  size  of  the  crop. 
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Receipts  of  soybeans  at  the  oil  mills  are  heavy  during  the  season  when  farmers 
harvest  and  market  their  beans.  Only  a  small  percentage  of  the  beans,  however,  move 
directly  from  farmers  to  the  processing  plants.^  Country  elevators  play  an  innportant 
role  in  the  marketing  channels.  Most  soybeans  in  the  central  belt  move  physically 
through  the  country  elevator,  although  processors  purchase  a  great  part  of  them  through 
interior  carlot  dealers  and  commission  merchants.  Small  processors  may  be  able  to 
supply  their  needs  from  the  local  area,  but  most  processors  require  buying  organiza- 
tions to  obtain  adequate  soybeans  to  insure  year-round  operations.  Some  processors 
own  or  lease  country  elevators  for  the  purpose  of  collecting  and  storing  enough  soybeans 
to  keep  their  plants  running  throughout  the  processing  season. 

Every  month  of  the  year  soybeans  are  received  at  some  mills,  but  not  all  mills  have 
year-round  receipts.  During  the  1951-52  season,  125  million  bushels  of  soybeans,  or 
about  one-half  of  the  total  processed,  were  received  in  the  3-month  period,  October 
through  December.  In  most  years,  mill  receipts  pick  up  in  September  because  harvesting 
begins  then.  When  the  bulk  of  the  harvest  has  been  completed,  receipts  drop  off  rapidly. 
The  heavy  nnovement  in  the  intervening  weeks  creates  a  problem  of  storage  and  tends 
to  increase  price  fluctuations. 

In  contrast  to  receipts,  the  processing  of  soybeans  is  relatively  stable  throughout  the 
season.  During  1951-52  the  "big  month"  crush  of  24  million  bushels  was  in  January. 
Thereafter  the  crush  dwindled  approximately  1  million  bushels  per  month,  giving  a 
season's  average  of  20.4  million  bushels  a  month,  and  a  total  of  244  millions. 

Soybeans  are  harvested  within  a  short  period  and  they  rapidly  accumulate  in  marketing 
channels  during  harvesttime,  because  farmers  sell  a  large  proportion  of  them  as  soon 
as  harvested.  From  the  buyer's  standpoint,  early  buying  takes  full  advantage  of  seasonally 
depressed  soybean  prices. 

Comparing  soybeans  with  cottonseed,  the  oilseed  of  second  importance,  it  becomes 
apparent  that  the  greater  seasonal  uniformity  in  the  processing  of  soybeans  is  possible 
only  because  mill  receipts  are  less  seasonal  in  the  soybean  industry  than  in  the  cotton- 
seed industry.  To  a  considerable  extent,  soybeans  are  stored  on  farms  and  in  commercial 
storage  houses  along  the  marketing  channels.  These  beans  move  on  to  the  mills  after  the 
volume  of  mill  storage  has  passed  its  peak.  To  move  them  all  to  the  mills  at  harvesttime 
would  require  much  more  mill  storage  capacity  than  exists  or  a  greatly  expanded  crush- 
ing capacity.  This  latter  alternative,  in  turn,  would  necessitate  a  much  more  seasonal 
crush  or  a  much  shorter  milling  season. 

In  spite  of  the  oilseed  industry's  excess  crushing  capacity,  local  shortages  in  process- 
ing and  storage  facilities  have  existed  at  times  in  some  areas.  These  local  needs  have 
been  such  in  some  recent  years  that  the  Federal  Government,  under  authority  of  the 
Defense  Production  Act,  has  granted  accelerated  tax  amortization  on  approved  new  struc- 
tures to  alleviate  local  conditions.  Processors  attempting  to  acquire  a  large  part  of  their 
soybeans  during  the  harvest  period  frequently  have  found  their  limiting  factor  to  be  storage 
facilities.  A  few  processors  own  or  lease  country  elevators  from  which  soybeans  at 
harvest  are  moved  to  the  mill  as  needed. 

Soybeans  are  a  commodity  readily  storable,  and  this  is  an  economic  advantage  that 
they  have  over  some  other  oilseeds,  such  as  cottonseed.  The  bulk  of  the  cottonseed  is 
stored  at  processing  plants,  requiring  special  facilities,  whereas  soybeans  can  be  stored 
in  grain- storage  facilities  on  the  farm,  or  at  country  elevators,  or  at  processing  plants. 
Soybeans  can  be  stored  economically  for  a  longer  time,  and  this  contributes  to  more 
orderly  marketing  of  the  commodity.  Quality  of  stored  soybeans  probably  is  affected 
most  by  the  single  factor  of  moisture  content  and  the  consequent  amount  of  mold,  heating, 
and  other  spoilage.  Other  important  factors  contributing  to  deterioration  are  insects  and 
rodents. 

In  practice,  the  cottonseed  processor  must  purchase  most  of  the  season's  supply 
within  a  relatively  short  ginning  period,  whereas  the  soybean  processor  frequently  pur- 
chases beans  throughout  the  processing  season.  Because  of  storage  problems  due  to  the 
physical  properties  of  cottonseed,  a  large  proportion  of  the  seed  must  be  processed  early 

'*Sabin,  A.  R,  Marketing  Channels  and  Margins  for  Soybeans  and  Soybean  Products  in  Illinois,  1947  and  1948.  BAE,  U.  S.  Dept. 

Agr.  1950. 
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in  the  season,  which  gives  most  crushers  a  relatively  short  operating  season.  Because 
soybeans  are  more  readily  storable,  processors  are  able  to  operate  1 1  to  12  months 
a  year  at  their  optimum  processing  rate. 

During  the  1951-52  season,  the  peak  month-end  stock  at  the  oil  mills  was  68  million 
bushels  in  November  1951,  which  was  3  times  as  many  as  were  processed  during  that 
month.  Thereafter  for  the  rest  of  the  processing  season,  soybeans  crushed  were 
in  excess  of  soybeans  received  at  mills,  and  the  processors'  stocks  were  dwin- 
dling. 

Soybean  products  that  the  mills  normally  produce  are  crude  oil  and  cake  or  meal. 
Pound  for  pound,  the  oil  is  the  more  valuable  product. 

The  production  of  soybean  oil  and  soybean  meal  necessarily  follows  the  same  seasonal 
distribution  as  crushings  of  soybeans.  During  the  1951-52  season,  5.7  million  tons  of 
soybean  cake  and  meal  were  produced  in  the  United  States.  The  industry  average  outturn 
of  meal  per  bushel  of  soybeans  processed  was  46.68  pounds  (table  9).  The  lowest  monthly 
outturn  per  bushel  was  45.94  pounds  in  March  as  compared  with  a  high  of  47.71  pounds 
in  August,  a  difference  of  1.77  pounds  per  bushel. 

According  to  data  reported  to  the  Bureau  of  the  Census,  oil  outturn  per  bushel  improved 
as  the  season  progressed.  The  lowest  monthly  oil  outturn  per  bushel,  9.55  pounds,  was 
reported  in  December  and  thehighest,  10.40  pounds,  in  September.  Whether  the  apparently 
higher  yields  of  oil  toward  the  end  of  the  season  result  from  more  efficient  mill  operation, 
a  longer  season  for  the  more  efficient  mills,  adjustment  in  inventories,  or  to  some 
peculiarity  in  the  way  the  records  are  developed  cannot  be  ascertained  from  the  avail- 
able data. 

As  the  1951-52  season  progressed,  there  was  an  increase  in  total  recovery  of  soybean 
products  per  bushel  of  beans  processed,  as  shown  by  the  data  available.  Experienced 
processors  have  the  ability  to  adjust  their  plants  and  equipment  to  their  optimum  operating 
capacity  and  thereby  improve  the  overall  efficiency  of  the  mills.  Another  possible  reason 
for  increased  yields  could  be  improved  conditions  of  the  beans  through  storage.  Although 
the  oil  content  of  the  soybeans  would  remain  the  same,  proper  conditioning  of  the 
beans  through  storage  might  make  them  easier  to  process  and  thus  improve  product 
outturn. 

COTTONSEED 

Historically,  the  cottonseed  processing  industry  has  been  primarily  a  hydraulic-press 
industry.  However,  for  a  decade  or  more,  the  trend  has  been  toward  the  more  efficient 
methods  of  screw  press  and  solvent  extraction.  In  the  1951-52  season,  the  latter  two 
methods  accounted  for  more  than  40  percent  of  the  cottonseed  processed. 

In  the  last  few  years  the  so-called  feeder-mill  technique  has  been  introduced  and 
adopted  by  at  least  three  oil-extraction  mills.  This  technique  involves  the  delinting  and 
hulling  of  cottonseed  by  feeder  mills  and  the  solvent  extraction  of  the  oil  from  the  cotton- 
seed meats  at  a  central  mill.  For  an  operator  of  a  number  of  older  type  mills,  it  may 
be  a  feasible  means  of  realizing  economies  of  large-scale  operation  and  a  more  efficient 
type  of  oil- extraction  process.  It  appears  to  require  less  new  capital  investment  than 
would  the  conversion  of  the  several  mills  to  one  unified  newer  type  mill.  Further 
economies  may  accrue  to  the  mill  operator  through  the  reduction  of  transportation  costs. 
It  costs  less  to  ship  the  cottonseed  meats  than  the  bulky  cottonseed  to  a  large  centrally 
located  mill.  Furthermore,  the  back  haul  on  the  cottonseed  hulls  is  eliminated  insofar 
as  they  are  consumed  in  the  area  of  cottonseed  production. 

The  economies  gained  in  transportation  costs  may  tend  to  be  offset  by  lower  efficiency 
of  labor  and  management  at  the  feeder  mills.  To  the  extent  that  these  factors  cancel  each 
other  out,  it  appears  that  the  net  economy  of  the  feeder  mill  technique  is  achieved  through 
the  reduction  of  the  capital  investment  requirement. 

A  recent  innovation  in  the  processing  of  cottonseed  has  been  developed  by  the  Southern 
Regional  Research  Laboratory  of  the  U.  S.  Department  of  Agriculture.  It  is  called  the 
filtration  extraction  system.  It  is  a  variation  of  the  direct- solvent  process,  designed 
primarily  for  the  smaller  cottonseed  crusher.  The  first  commercial  mill  to  utilize  it 
was  being  converted  to  the  new  process  in  1953  in  Mississippi. 
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Location  of  Cottonseed  Oil  Mills 

During  the  1951-52  season,  there  were  328  active  cottonseed  oil  mills  in  the  United 
States.  Of  these  mills,  132  were  in  the  Southwest,  106  in  the  Southeast,  and  89  in  the 
Mississippi  Valley  (table  10). s  Their  distribution  by  type  of  process  was  as  follows: 
240,    or    approximately    75   percent,    of   the  mills  were  of  the  hydraulic-press  type;  75,  or 

5  The  Southeast  includes  Alabama,  Georgia,  North  Carolina  and  South  Carolina;   The  Mississippi  Valley  includes  Arkansas, 
Louisiana,  Mississippi  and  Tennessee;  The  Southwest  includes  Arizona,  California,  Oklahoma  and  Texas. 

TABLE  10. — Number  of  cottonseed  oil  mills,  by  method  of  extraction,  United  States,  by 


regions  and 

States, 

1951-52  season 

t^ 

Mills  crushing  cottonseed 

by- 

Region  and  State 

Hydraulic 

Screw 

Direct- 
solvent 

Prepress- 
solvent 

Total 

press 

press 

extraction 

extraction 

Number 

Percent 

Ntmber 

Percent 

Nwnber 

Percent 

Number 

Percent 

Number 

Percent 

United  States... 

240 

100 

75 

100 

6 

100 

7 

100 

328 

100 

Southeast: 

.  , 

Alabama 

21 

9 

2 

3 

1 

14 

24 

7 

Florida 

— 

— 

1 

1 



__ 

__ 



1 

__ 

Georgia 

29 

12 

1 

1 

1 

17 

— 



31 

10 

North  Carolina, 

24 

10 

2 

3 

_— 

__ 

__ 

__ 

26 

8 

South  Carolina 

21 

9 

3 

4 

~ 

— 

— 

__ 

24 

7 

Total 

95 

40 

9 

12 

1 

17 

1 

14 

106 

32 

Valley: 

Arkansas 

14 

6 

3 

4 

1 

17 

2 

29 

20 

6 

Louisiana 

14 

6 

1 

1 

— 

— 



__ 

15 

4 

■  Mississippi... 

36 

15 

2 

3 

— 

— 

— 

— 

38 

12 

Missouri 

2 

1 

1 

1 

— 

— 



__ 

3 

1 

Tennessee 

8 

3 

4 

6 

1 

17 

__ 

— 

13 

4 

Total 

74 

31 

11 

15 

2 

33 

2 

29 

89 

27 

Southwest: 

Arizona 

1 

— 

3 

4 



— _ 

1 

14 

,   5 

2 

California. . . . 

— 

— 

10 

14 



_— 

1 

14 

11 

3 

New  Mexico. .. . 

1 



2 

3 

__ 

— 

__ 

__ 

3 

1 

Oklahoma 

8 

3 

7 

9 

— 

__ 

__ 

__ 

15 

5 

Texas 

61 

25 

32 

42 

3 

50 

2 

29 

98 

29 

Total 

71 

29 

54 

72 

3 

50 

4 

57 

132 

40 

Other: 

Illinois 

-_ 

— 

1 

1 

~ 

— 

~ 

— 

1 

~ 

^  August  1,  1951,  through  July  31,  1952.  Mills  discontinuing  operations  or  dormant 
during  the  season  not  included.  Mills  using  more  than  one  type  of  extraction  process 
classified  according  to  their  major  type  of  process. 

Source:  Complied  from  a  special  survey  made  by  the  Bureau  of  the  Census  in  cooperation 
with  the  U,  S.  Dept.  Agr. 
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about  20  percent,  were  of  the  screw-press  type,  and  13,  or  about  5  percent,  were  of  the 
direct- solvent  and  prepress-solvent-extraction  types. 

In  the  Southeast,  about  90  percent  of  the  mills  used  hydraulic  presses,  as  compared 
with  80  percent  in  the  Valley  and  about  50  percent  in  the  Southwest. 

Screw-press  mills  were  concentrated  in  the  Southwest,  where  nnore  than  70  percent 
of  the  mills  of  this  type  in  the  United  States  were  located.  The  remaining  30  percent 
of  the  screw-press  nnills  were  divided  fairly  evenly  between  the  Southeast  and  the 
Valley. 

More  than  50  percent  of  the  solvent- extraction  mills  were  located  in  the  Southwest. 
The  mills  were  divided  almost  evenly  between  the  two  solvent  extraction  processes- - 
direct  and  prepress. 

Among  the  individual  States,  Texas  had  the  greatest  number  of  processors  by  each 
method  of  extraction.  Of  the  98  mills  crushing  cottonseed  in  Texas  during  the  1951-52 
season,  61  were  using  hydraulic  presses,  32  using  screw  presses,  3  using  direct-solvent- 
extraction,  and  2  using  prepress-solvent-extraction  (fig.  5). 

Cottonseed  Processed  by  Method  of  Extraction 

Of  the  5.4  million  tons  of  cottonseedprocessed  in  the  United  States,  during  the  1951-52 
season,  about  57  percent,  or  3.1  million  tons,  were  processed  by  the  hydraulic  mills; 
31  percent,  or  1.7  million  tons,  by  the  screw-press  mills,  and  equal  amounts  of  6  percent 
each,  or  0.3  million  tons,  by  the  direct- solvent- extraction  and  the  prepress -solvent- 
extraction  mills  {table  11). 

Both  in  the  Southeast  and  in  the  Valley,  the  hydraulic  mills  processed  the  greater 
part  of  the  cottonseed.  Of  the  1.2  million  tons  processed  in  the  Southeast,  90  percent, 
or  1.1  million  tons,  were  processed  by  hydraulic  mills.  In  the  Valley  the  corresponding 
percentage  was  75.  In  the  Southwest,  however,  the  screw-press  method  was  the  most 
important  process,  accounting  for  about  55  percent  of  the  cottonseed  crushed  there. 

Table  11  shows  the  oil  outturn  per  ton  of  cottonseed  processed  for  the  1951-52  crop 
on  an  individual  State  basis,  by  method  of  extraction.  The  average  outturn  was  320  pounds. 
The  Southeastern  States  recovered  on  an  average  304  pounds,  compared  with  320  pounds 
in  the  Valley  and  326  in  the  Southwest.  The  low  yield  of  oil  in  the  Southeast  is  probably 
due  primarily  to  the  lower  quality  of  the  cottonseed  and  to  the  fact  that  about  90  percent 
of  the  cottonseed  was  crushed  by  hydraulic  presses. 

Average  oil  outturn  for  any  one  type  of  mill  varies  between  States,  but  it  varies  less 
than  the  industrywide  averages  vary  between  types  of  mills  for  the  United  States  (or  for 
some  individual  States).  For  example,  during  the  1951-52  season,  the  range  between 
State  average  oil  yields  for  all  methods  was  44  pounds  (table  12),  compared  with  an 
average  61 -pound  differential  between  the  U.  S.  average  yields  for  hydraulic  presses 
on  the  one  hand  and  prepress -solvent  extraction  on  the  other.  Refined  comparisons  are 
impossible  with  the  data  available.  Nevertheless,  there  are  various  indications  that  are 
largely  in  agreement. 

The  average  deviation  in  oil  recovery  between  the  averages  of  the  various  extraction 
processes  for  the  industry  as  a  whole  was  approximately  20  pounds  per  ton  for  the  1951- 
52  season.  Comparisons  of  the  averages  for  individual  types  of  processes  indicate  clearly 
that  a  very  substantial  improvement  in  oil  yield  occurred  with  the  shift  to  improved 
processes.  Maximum  oil  outturn  per  ton  of  cottonseed  processed  is  of  prime  concern  to 
the  cottonseed  oil  mill  operator  because,  pound  for  pound,  the  crude  cottonseed  oil  is 
by  far  his  most  valuable  product. 

Variation  within  a  given  method  of  extraction  was  greatest  among  the  screw-press 
mills.  The  range  of  variation,  as  shown  in  table  13,  was  40  pounds.  A  substantial  part 
of  the  variation  within  any  type  of  processing  technique  may  be  attributed  to  variation 
in  the  quality  of  the  cottonseed  processed.  Generally  speaking,  cottonseed  produced  in 
the  western  part  of  the  Cotton  Belt  grades  higher  than  that  from  the  eastern  part.  The 
oil  outturn  data,  by  States,  substantiate  these  observations. 
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TABLE  12. — Yield  of  crude  cottonseed  oil  per  ton  of  cottonseed  processed,  by  method  of  ex- 
traction, United  States,  by  regions  and  States,  1951-52  season-*- 


Region  and  State 

Hydraulic 
press 

Screw  press 

Direct 
solvent 
extraction 

Prepress 
solvent 
extraction 

United  States 

Southeast 

Alabama 

Pounds 

307 

302 
296 
296 
308 
312 

316 
324 
296 
316 
318 

300 
(^) 
(^) 
300 
296 

316 

Pounds 
329 

310 
(^) 
(^) 
(^) 
312 

312 

(?) 
(^) 
318 
306 

332 
346 
330 
306 
332 

338 

Pounds 
3AS 

(^) 

350 
350 

Pounds 
368 

(?) 

GeoT'gia 

North  Carolina 

South  Carolina 

Valley 

Arkansas 

Louisiana 

Mississippi 

Tennessee , 

Southwest 

Arizona 

372 

California 

Oklahoma 

Texas 

All  other  States 

^   August  1,  1951,  through  July  31,  1952. 

^  Not  shown  to  avoid  disclosure  of  individual  processors'  operations. 

Source:  Compiled  from  a  special  survey  made  by  the  Bureau  of  the  Census  in  cooperation 
with  the  U.  S.  Dept.  of  Agr. 


TABLE  13. — 'United  States  average  and  range  of  State  averages  of  oil  outturn  per  ton  of 
cottonseed  processed,  by  method  of  extraction,  1951-52  season 


Method  extraction 

U.  S. 
average 

Highest 

Lowest 

Range 

Hydraulic  press 

Screw  press 

Direct  solvent 

Prepress  solvent .... 

ALl  types 

Pounds 
307 

329 

348 
368 

320 

Pounds 
324 

346 

350 
372 

340 

State 
Arkansas 

Arizona 

Texas 
Southwest 

Arizona 

Pounds 
296 

306 

348 
368 

296 

State 
Alabama,  Georgia, 

Louisiana,  and 

Texas 
Tennessee  and 

Oklahoma 
U.  S.  average 
U.  S.  average 

Alabama 

Pounds 
28 

40 

2 

4 

44 

Z2 


Cottonseed  Oil  Mill  Operations 

Obtaining  the  maximum  supply  of  seed  is  a  basic  problem  for  most  mills  because 
of  the  industry's  excess  crushing  capacity.*  Each  crusher  wishes  to  utilize  as  much 
of  his  capacity  as  possible  in  order  to  cut  overhead  costs  to  a  minimum.  Furthermore, 
fluctuations  in  seed  supply,  due  to  crop  factors  beyond  their  control,  have  compelled 
millers  to  compete  more  aggressively  in  some  years  than  in  others  for  the  existing 
supply. 

The  quantity  of  cottonseed  processed  in  1951-52  was  87  percent  of  the  cottonseed 
production,  and  the  5-year  average,   1947-48  through  1951-52,  was  88  percent. 

The  average  during  the  5  years  varied  from  86  percent  in  1949  to  91  percent  in  1950. 
There  was  a  tendency  for  the  industry  to  crush  a  larger  proportion  of  the  crop  in  small 
crop  years . 

Receipts  of  cottonseed  at  the  oil  mills  are  heaviest  during  the  cotton-harvest  season. 
Approximately  90  percent  of  the  total  annual  receipts  in  the  1951-52  season  had  reached 
the  oil  mills  by  the  end  of  December.  October  was  the  peak  month  for  seed  receipts. 
About  1.6  million  tons,  or  alnnost  30  percent  of  the  cottonseed  crop,  reached  the  mills 
during  that  nnonth.  September  and  November  were  the  months  with  next  largest  receipts, 
1  million  tons  of  cottonseed  each.  Of  course,  the  variation  geographically  in  the  time  of 
harvest  results  in  a  somewhat  greater  spread  in  seed  receipts  for  the  industry  than  would 
be  expected  for  a  given  location. 

Cottonseed  crushing  begins  as  soon  as  enough  seed  is  on  hand  to  insure  continuous 
operation.  A  few  mills  start  operations  in  August,  depending  on  location  and  crop  condi- 
tions, but  most  of  them  start  in  September  and  October. 

About  2.6  million  tons,  or  almost  one-half  of  the  1951-52  total  crush,  were  handled  by 
the  mills  in  the  Southwest;  1.6  million  tons,  or  30  percent,  by  those  in  the  Valley,  and 
1.2  million  tons,  or  about  20  percent,  by  those  in  the  Southeast  (fig.  6  and  table  14). 

About  two-thirds  of  the  1951-52  season  crush  occurred  during  the  5 -month  September- 
January  period  (table  15).  The  peak -month  crush,  as  in  most  years,  occurred  in  October, 
the  monthof  peak  seed  receipts.  That  month  the  crush  was  838  thousand  tons,  or  15  percent 
of  the  season's  total.  Monthly  crushings  thereafter  dwindled  approximately  100  thousand 
tons  per  month. 

Crude  cottonseed  oil  is  the  nnost  important  product  recovered  from  the  crushing 
operations,  and  crushers  are  continually  striving  to  improve  oil  outturn.  Although  the 
cottonseed  crusher  does  not  control  the  quality  of  the  cottonseed  produced,  he  does  have 
a  certain  degree  of  conrol  over  the  miaintenance  of  its  quality  in  his  seedhouses  or 
tanks.  Furthermore,  in  addition  to  quality  maintenance,  there  are  other  ways  in  which 
a  processor  can  influence  outturn. 

The  industry  average  oil  outturn  per  ton  of  cottonseed  processed  in  1951-52  was  320 
pounds  for  the  whole  season.  Monthly  variation  of  oil  outturns  has  not  been  studied  in  detail 
in  this  analysis,  but,  as  reported  to  the  Bureau  of  the  Census,  it  varied  from  302  pounds 
in  August  to  350  pounds  the  following  July,  or  a  range  of  48  pounds.  Whether  this  show 
of  seasonal  improvennent  was  actual  or  only  apparent  cannot  be  determined  without  a 
special  detailed  study.  Oil  content  of  the  seed  cannot  be  expected  to  change  perceptibly 
except  in  cases  where  the  seed  deteriorates  greatly.  Nevertheless,  some  factors  were 
observed  which  might  partially  explain  an  improvement  in  oil  outturn  as  the  season 
moved  on.  Plants  operating  the  shorter  seasons  were  generally  hydraulic  mills  having 
the  lower  recovery  rate,  whereas  the  longer -season  mills  included  a  larger  number  of 
the  more  efficient  screw-press  and  solvent-extraction  mills.  Furthermore,  hydraulic 
processors  operating  long  seasons  tend  to  adjust  the  press  cycle  after  the  peak  month 
crush  in  order  to  allow  more  drainage  tinne,  thereby  increasing  the  oil  recovery.  It  is 
not  regarded  as  certain,  however,  that  the  increase  is  fully  explained. 

Variations  in  oil  outturns  result  primarily  from  variations  in  type  of  mill,  operating 
methods  and  practices,  and  the  quality  of  the  cottonseed  processed.  For  example,  during 
the  1951-52  season,  mills  using  the  prepress -solvent-extraction  process  recovered  60 
pounds    more    of   oil   per  ton  of  seed  processed  than  did  the  hydraulic  nnills  .  An  individual 

*Kromer,  G.  W.,  and  Smith,  T.  B.,  Cottonseed  Oil  Mill  Characteristics  and  Marketing  Practices.  PMA,  U.S.  Dept,  Agr.  1951. 
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Figure  6. — Quantities  of  cottonseed  processed,  by  major  type  of  equipment, 
U.  S.,  by  Regions,  1951-52 


by  adopting  the  more  efficient 
percent  of  the  cottonseed  was 
indication  that  this  possibility 


crusher  may  be  able  to  improve  his  competitive  position 
methods,  and  the  fact  that  during  1951-52  only  about  57 
processed  by  the  less  efficient  hydraulic  method  is  an 
is  being  pursued. 

Other  important  cottonseed  products  are  cake  or  meal, 
also  recover  minor  products  such  as  motes,  grabbots,  and 

Cake  and  meal  production  in  the  1951-52  season  was  2. 
production  was  1.2  million  tons;  and  linters  production 
(net  weight). 

Table     16    summarizes    the     cottonseed    industry   average   outturn  of  products  for  the 
1951 -52  season. 


linters,  and  hulls.  Some  mills 
flues. 

5  million  tons;  cottonseed  hull 
was   1.7  million  running  bales 
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TABLE  16. — Average  yield  of  products  per  ton  of  cottonseed  crushed, 
United  States,  1951-52  season 


Product 

Yield  per  ton 
of  cottonseed 

Crude  oil ••• 

Pounds 
320 
930 
185 
4-51 
114 

Percent 
16.0 

Cp1<"p    and   nipal            •    -*    *     •.•..•••••••••••••••••• 

46.5 

Linters"^            

9.3 

Hulls 

22.5 

Processing   loss - 

5.7 

Total 

2,000 

100.0 

■'•  Net  weight. 

^  Difference  between  total  yield  and  2,000  pounds  considered 
processing  loss.    Includes  motes,   grabbots,    and  loss  of  moisture 

In  general,  the  data  available  show  an  increase  in  oil  yield  and  in  hull  yield  as  the 
crushing  season  advances.  Insofar  as  the  increase  is  actual  instead  of  the  result  of  the 
method  of  making  up  mill  records,  it  probably  is  due  in  part  to  increasing  efficiency 
in  oil  recovery,  and  in  part  to  decreasing  processing  loss  in  the  earlier  operations, 
such  as  delinting  and  hulling. 

FLAXSEED 
Location  of  Linseed  Oil  Mills 

During  the  1951-52  season,  23  mills  were  processing  flaxseed  in  the  United  States 
for  linseed  oil  and  cake  or  meal.  Some  crushed  flaxseed  exclusively  whereas  some 
crushed  only  small  quantities  of  flaxseed,  in  addition  to  other  oilseeds.  Almost  one-half 
of  the  mills  were  in  Minnesota  (6)  and  California  (5),  the  others  being  widely  scattered 
through  10  States  (fig.  7). 

Seventeen  of  the  mills  were  using  screw  presses.  Five  others  were  using  direct- 
solvent  or  prepress -solvent-extraction  processes.  Minnesota  had  1  direct-solvent  and 
2  prepress -solvent  mills;  Ohio,  1  direct-solvent;  and  California,  1  prepress -solvent. 
One  mill  in  North  Dakota  processed  flaxseed  by  the  hydraulic -press  method  (table  17). 

Linseed  Oil  Mill  Operations 

Receipts  of  flaxseed  at  the  oil  mills  for  the  five  crops  1947  through  1951  represented 
83  percent  of  the  flaxseed  produced.  The  percentage  of  the  crop  crushed  varied  from 
66  to  107  percent.  (In  the  1950-51  season,  the  quantity  processed  exceeded  domestic 
production- -the  excess  coming  from  carryover  stocks  mainly  as  a  conversion  of  Govern- 
ment-owned stocks  from  seed  to  oil.) 

Substantial  quantities  of  flaxseed  are  received  at  the  processing  plants  every  nnonth 
of  the  year,  although  not  all  mills  have  year-round  receipts.  About  two -thirds  of  the  1951 
crop  was  received  during  the  first  half  of  the  marketing  season,  the  largest  monthly 
movement  occurring  in  October.  About  5.2  million  bushels,  or  19  percent  of  the  flaxseed 
crop,  reached  the  mills  during  that  month. 

The  marketing  and  processing  season  for  flaxseed  begins  in  July  and  runs  through 
June.  The  season  differs  geographically,  of  course,  between  the  northern  spring-crop 
region  and  the  southwestern  winter-crop  region,  and  the  seasonality  of  mill  receipts 
and  operations  varies  accordingly.  The  total  supply  of  flaxseed  for  the  1951-52  season 
was  47  million  bushels  (table  18).  Production  for  the  season  amounted  to  almost  35 
million  bushels,  from  which  the  mills  received  28  millions.  The  quantity  processed  for 
oil  and  meal  was  30  million  bushels,  or  approximately  86  percent  of  the  crop.  The  rest 
was  used  for  seed  and  export. 
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TABLE  17. — Number  of  linseed  oil  mills,  by  method  of  extraction  United  States,  by  States, 

1951-52  season^ 


State 


Hydraulic 
press 


Screw 
press 


Direct- 
solvent 
extraction 


Prepress 
solvent 
extraction 


Total 


United  States 

California. . . 

Illinois 

Iowa 

Kansas 

Minnesota. . . , 

New  York , 

North  Dakota. 

Ohio , 

Oregon , 

Pennsylvania. 

Texas , 

Wisconsin. . . . , 


Number 
1 


Number 
17 

4 
1 
1 
1 
3 
2 


Number 
2 


Number 
3 


Number 
23 

5 

1 
1 
1 
6 
2 
1 
1 
1 
1 
2 
1 


^   July  1.    1^51,    through  June  30,    1952.   Mills  using  more  than  one  type  of  extraction 
process   are  classified  according  to  the  major  type  of  process. 

Source:    Compiled  from  a  special  survey  made  by  the  Bureau  of  the  Census  in  cooperation 
with  the  U.   S.   Dept.   Agr. 

Flaxseed  crushed  in  the  1951-52  season  amounted  to  30  million  bushels  (table  19). 
Of  this  amount,  the  screw-press  method  accounted  for  about  53  percent,  or  15.6  million 
bushels,  as  compared  with  31  percent,  or  9.1  million  bushels,  by  prepress-solvent 
extraction.  The  remaining  16  percent  was  processed  primarily  by  direct- solvent  extraction. 

Minnesota  was  the  leading  State  in  processing,  and  accounted  for  21.3  million  bushels, 
or  72  percent  of  the  total.  California  ranked  second  with  a  crush  of  about  2  million 
bushels,  or  7  percent  of  the  total. 

Although  the  screw-press  mills  represented  75  percent  of  the  total  number  of  flax- 
seed mills,  they  accounted  for  only  53  percent  of  the  total  crush  for  the  country.  The 
solvent  mills  processed  a  greater  average  quu-ntity  of  flaxseed  than  did  the  screw-press 
mills. 

Among  the  States,  California,  where  oil  content  of  the  seed  is  relatively  high,  led  in 
oil  outturn  with  20.8  pounds  per  bushel,  and  Minnesota  ranked  a  close  second  with  20.4 
pounds.  The  lowest  oil  outturn  reported,  18.7  pounds  per  bushel,  was  the  average  of  7 
States- -Montana,  Texas,  Kansas,  Iowa,  Oregon,  Wisconsin,  and  North  Dakota.  The 
mills  in  all  those  States  except  North  Dakota  were  of  the  screw-press  type. 

Crude  linseed  oil  yield  by  the  prepress-solvent  method  for  the  industry  was  20.9 
pounds  in  comparison  with  19.9  pounds  by  the  screw-press  method. 

Because  of  the  small  number  of  processors,  little  census  information  on  method  of 
extraction  can  be  made  available  by  States.  The  only  such  breakdown  possible  is  for 
California,  where  screw-press  mills  had  an  oil  outturn  of  21.1  pounds  per  bushel,  which 
was  well  above  the  averages  for  other  States  and  for  the  industry. 

Comparing  the  three  major  oilseeds- -soybeans,  cottonseed,  and  flaxseed- -the  quan- 
tities crushed  after  the  peak  month  drop  off  more  slowly  for  soybeans  and  flaxseed  than 
for  cottonseed.  In  the  1951-52  season,  the  average  monthly  crush  for  soybeans  and  flax- 
seed was  83  percent  of  the  peak  month  crush  whereas  the  corresponding  figure  for  cotton- 
seed was  only  50  percent. 
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TABLE  18. — Flaxseed  supply  and  disappearance,  United  States,  crop  years  194-7-4-8  through 

1953-5^ 


Supply 

Disappearance 

Crop 
year 

Stocks 
(begin- 
ning of 

year) 

Imports 

Produc- 
tion 

Total 

Used 

for 

seed 

Crushed^ 

Exports 

Other 
dis- 
appear- 
ance^ 

Total 

1,000 

1,  000 

1,000 

2,000 

1,  000 

1,000 

1,000 

1,000 

1,000 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

1947-48 

1,691 

721 

40,618 

43,030 

3,204 

29,871 

22 

2,707 

35,804 

1948-49 

7,226 

618 

54,803 

62,647 

3,505 

36,024 

4,674 

-  920 

43,283 

1949-50 

19,364 

2 

42,976 

62,342 

2,769 

38,453 

1,991 

2,160 

45,373 

1950-51 

16,969 

40,236 

57,205 

2,743 

43,037 

2,874 

-  3,736 

44,918 

1951-52 

12,287 

— 

34,696 

46,983 

2,326 

^  30,128 

4,169 

-  1,158 

35,465 

1952-53 

11,518 

— 

30,174 

41,692 

2,733 

25,407 

199 

3,400 

31,739 

1953-54 

9,953 

— 

36,813 

46,766 

110 

^   13,775 

1 

-  1,819 

^  12,067 

■'•  Reported  by  Bureau  of  the  Census,  Crushings  of  new  seed  in  the  April- June  quarter  have 
been  deducted  and  added  to  the  following  quarter  since  1947. 

^  Other  disappearance  represents  cleaning  loss,  waste,  and  statistical  errors  of 
estimates. 

^  The  insignificant  difference  between  this  figure  and  the  corresponding  figures  in 
tables  19  and  20  is  due  to  different  procedures  in  collection  and  utilization  of  data. 

"^  July  through  December  1953. 

Source:  U.  S.  Dept.  Agr. 

This  situation  probably  is  partly  attributable  to  the  fact  that  there  is  greater  excess 
crushing  capacity  in  the  cottonseed  industry  and  that  cottonseed  is  not  a  readily  storable 
commodity. 

Flaxseed  stored  at  oil  mills  represented  only  a  small  part  of  the  total  stored  in  the 
1951-52  season.  The  bulk  was  stored  on  farms  and  at  country  elevators,  whereas  lesser 
amounts  were  stored  at  terminals.  Stocks  at  the  oil  mills  ranged  from  1  to  3  times  the 
average  monthly  crush.  The  peak  month  of  storage  at  the  mills  was  December  1951, 
when  7  million  bushels  were  on  hand  at  the  end  of  the  month  (table  20).  The  relatively 
good  storability  of  flaxseed,  except  in  Texas  (where  the  quantity  produced  is  relatively 
small),  contributes  appreciably  to  the  uniform  operation  of  the  processing  plants. 

Flaxseed  products  obtained  by  the  mills  are  linseed  oil  and  linseed  cake  or  meal. 
The  oil  is  used  primarily  in  drying- oil  products.  The  caike  and  meal  are  used  principally 
in  livestock  feeds.  The  oil  is  the  most  valuable  product  recovered  from  the  processing 
operation. 

Average  oil  outturn  per  bushel  of  flaxseed  processed  during  the  1951-52  season  was 
20.14  pounds.  The  principal  reasons  for  variations  in  oil  outturn  between  processing 
plants  are  the  nnethod  of  extraction  and  the  oil  content  of  the  seed.  Accordingly,  there 
was  moderate  variation  in  oil  outturn  between  individual  mills  by  method  of  extraction. 
There  was  surprisingly  little  variation,  however,  between  industry  monthly  averages 
during  the  1951-52  season.  The  highest  average  monthly  oil  outturn  was  20.82  pounds 
as  compared  with  the  lowest  monthly  outturn  of  19.26,  or  a  range  of  about  Ij  pounds. 
There  was  no  apparent  increase  or  decrease  in  oil  outturn  as  the  season  progressed. 

Meal  outturn  per  bushel  of  flaxseed  processed  averaged  3  6  pounds,  varying  from  34 
pounds  to  37  pounds. 
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SOME  RECENT  CHANGES  IN  THE  OILSEED- PROCESSING  INDUSTRY 

Locations  of  oil  mills  crushing  major  vegetable  oilseeds  in  the  United  States  during 
1953  are  shown  in  figure  8,  and  those  crushing  minor  vegetable  oilseeds  in  figure  9.  Most 
of  the  major-oilseed  mills  crushed  cottonseed  and  soybeans.  The  number  of  mills  proc- 
essing minor  oilseeds,  obviously,  was  small. 

For  9  kinds  of  oilseeds  several  comparisons  may  be  made  for  the  1949-50  and  1952-53 
seasons.'  In  addition  to  soybeans,  cottonseed,  and  flaxseed,  these  9  kinds  include  peanuts, 
corn  germs,  tung  nuts,  copra,  castor  beans,  and  olives.  Locations  of  the  mills  processing 
each  of  these  kinds  of  oilseed  are  shown  in  table  21.  The  average  volumes  processed  in 
1949-50  vary  from  34,000  tons  per  mill  for  castor  beans  to  about  100  tons  for  olives.  In 
1952-53  the  corn  germ  mills,  with  a  35,711  ton  average,  had  the  largest  volume.  Never- 
theless, the  2  major  oilseeds--soybeans  and  cottonseed-- still  represented  by  far  the 
largest  2  industries  in  the  oilseed-processing  field  (table  22). 

In  general,  oilseed  mills  were  decreasing  in  number  and  increasing  in  size.  The  net 
decrease  in  vegetable  oil  mills  between  1949-50  and  1952-53  was  30.  Decreases  in  num- 
bers shown  in  table  22  largely  represent  mills  that  in  the  former  season  were  processing 
2  or  more  oilseeds  but  by  1952-53  had  discontinued  at  least  1  of  them. 

For  the  most  part,  oil  yields  increased  during  the  period,  although  this  change  showed 
much  irregularity.  Both  more  efficient  methods  and  better  yielding  strains  of  oilseeds 
undoubtedly  played  a  part  in  this  increase,  better  methods  playing  a  major  role. 

Because  of  general  similarities  throughout  the  industry,  it  may  be  assumed  that 
tendencies  among  mills  processing  minor  oilseeds,  for  which  data  are  not  available,  have 
followed  the  same  pattern  as  for  mills  processing  major  oilseeds. 

Through  these  changes  in  the  vegetable  oil  industry  the  seasonal  variations  in  opera- 
tions of  the  mills  appear  to  have  remained  essentially  fixed.  Fluctuations  often  appear 
from  month  to  month,  but  these  probably  cannot  be  assumed  to  have  more  than  momentary 
significance. 

Throughout  its  history  the  vegetable  oil  industry  has  been  characterized  by  changes, 
or  innovations,  in  processing  methods  and  practices.  The  changes  have  been  developed 
to  reduce  cost,  raise  quality  of  products,  or  otherwise  improve  the  competitive  position 
of  the  industry,  and  in  so  doing  they  have  contributed  to  the  efficiency  and  service  of  the 
whole  marketing  system. 


^    In  1950  the  U.  S.  Dept.  of  Agr,  published  information  on  the  number  of  mills  processing  major  and  minor  vegetable  oilseeds  in  the 
United  States.  This  is  the  first  publication  of  data  for  1952-53. 
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TABLE  21.— Vegetable  oilseed  mills  in  the  United  States,  by  States  and  kinds  of  oilseed  crushed,  1953 


Major 
oilseed 
mills 


rushing  major  oilseeds  only 


Cottonseed 

and 

soybeans 


Cottonseed 

and 

peanuts 


Cottonseed 

and 

flaxseed 


Soybeans 

and 
pean-.^s 


Cottonseed, 
soybeans, 


Cottonseed, 
soybeans. 


Alabama 

Arizona 

Arkansas 

California'^ . . . 

Delaware 

Florida 

Georgia 

Illinois 

Iowa 

Kansas 

Kentucky 

Louisiana 

Minnesota 

Mississippi. . . 

Missouri 

Montana 

North  Carolina 
North  Dakota^. 

Nebraska 

New  Jersey  -^ 

New  Mexico 

New  York^ , 

Ohio 

Oklahoma -"■ , 

Oregon^ , 

Pennsylvania . . , 
South  Carolina, 
South  Dakota. . . 

Tennessee 

Texas^ 

Virginia 

Total^ 


30 


Minor 
oil- 
seed 

mills 

Mills  crushing  minor  oilseeds  only 

State 

Tung 

Copra 

Castor 
beans 

Olives 

Sun- 
flower 

Rice 
bran 

Olive 

pomace 

Olives 
and 
rice 
bran 

Olive 
pomace, 
grape- 
seed, 
and 
mustard 
seed 

Copra 

and 

babassu 

Copra, 

babassu, 
and 
sesame 

Copra, 
babassu, 
and 
rape- 
seed 

Copra, 
babassu, 

castor 

beans, 
and 
palm 

kernels 

Copra, 
babassu, 
mustard- 
seed, 
and 
other 
oilseed 

Copra, 
babassu, 
castor 
beans, 

other' 
oilseed 

Copra, 
castor 
beans, 

and 
sesame 

Copra, 
castor 
beans, 
sesame, 

and 

saf- 
flower 

Miscel- 
laneous 
minor 
oil- 
seeds 

Rrniber 
79 

number 
2 

6 

2 

— 

number 
7 

1 
1 

nwnber 
1 

3 
1 

nwnoer 
58 

V.„,6er 

■V'raoer 

1 

timber 
1 

1 

•iumber 
2 

Humoer 
1 

■lumber 

timber 
1 

'■'imoer 
1 

Vmiber 

1 

Niimher 

1 

^'umber 

California-' 

1 

Florida 

North  Dakota-' 

New  Jersey^ 

Oklahoma' 

Oregon' 

Total 

103 

1. 

9 

5 

58 

1 

3 

' 

1 

1 

2 

1 

1 

1 

1 

1 

1 

i 

Nineteen  mills  crush  both  major  and  minor  oilseeds.  These  mills  are  listed  below,  according  to  State,  kinds  of  oilseeds  crushed,  and  number  of  mills  crushing  these  seeds: 

California:   Soybeans;  copra — 1  mill 

Soybeans;  babassu,  copra — 1  mill 

Flaxseed;  babassu,  copra — 1  mill 

Flaxseed;  copra,  castor  beans,  safflower,  sesame — 1  mill 

Cottonseed,  flaxseed;  copra — 2  mills 

Cottonseed,  flaxseed;  castor  beans,  copra,  sesame — 1  mill 

Cottonseed,  flaxseed;  miscellaneous  minor  vegetable  oilseeds — 1  mill 

Soybeans,  flaxseed;  copra — 2  mills 

Soybeans,  flaxseed;  babassu,  copra,  mustardseed,  and  other  oilseed — 1  mill  .  - 

Soybeans,  flaxseed;  castor  beans,  babassu,  copra,  sesa.me,  and  other  oilseed — 1  mill 
North  Dakota:  Soybeans,  flaxseed;  sunflower  seed — 1  mill 

New  Jersey:   Soybeans;  babassu,  copra,  palm  kernels,  castor  beans — 1  mill;  Flaxseed;  castor  beans — 1  mill 
New  York:     Soybeans,  flaxseed;  babassu,  copra,  rapeseed — 1  mill 
Oklahoma:     Cottonseed,  soybeans;  castor  beans — 1  mill 
Oregon:      Flaxseed;  copra — 1  mill 
Texas:       Cottonseed,  flaxseed;  copra — 1  mill 
From  the  total  number  of  mills  19  should  be  subtracted  because  this  group  is  included  in  the  mills  that  process  both  the  major  and  minor  oilseeds.  Tne  number  of  dormant  mills,  including  six  feeder 
is  62.  These  mills  are  not  incl  "■^ert  in  the  total. 


Source:  Compiled  from  the  International  Green  Book  of  Cottonseed  and  Other  Vegetable 
ecords  of  the  Department  of  Public  Health,  State  of  California  (olive  oil  mills). 


Oil  Products,  1952-53;  The  Soybean  Blue  Book,  1953;  miscellaneous  trade  journals;  U.S.  Dept.  Agr.  records;  and 
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